It is a common concept that the thyrotropin-releasing hormone (TRH) acts upon its target cell to release and/or synthesize TSH. According to this concept, TRH never gives rise to an influence upon the other basophils than the thyrotrophs. Cytological changes on the thyrotrophs following the injections of synthtic TRH were electron-microscopically investigated by some authors (Shiotani et al., 1971; Shiino and Rennels, 1975; Soji et al., 1977) The elacsical gnnadntrophs SOJI Endocrinol. Japon. June 1978 LH-and FSH-cells, however, have been reported to have no responsiveness to TRH. Rather, it is no exaggeration to say that the changes on the gonadotrophs by TRH have been utterly neglected by most cytologists.
In this study, morphological changes of the basophils following the TRH infusions for 1, 3, 24, 48 and 72 hr were electron-microscopically observed. The present author already reported in his preceding paper (Soji, 1978) that the pituitary TSH concentration rose only 72 hr after the TRH infusion, irrespective of the pronounced rises of serum TSH concentration for the respective duration of TRH infusion. The purpoe of this study is to investigate, in the morreference to the above immunoassay data, phological changes of all the basophils.
Prior to the description of my present results, it may be necessary to introduce our identifying criteria of the basophils. The basophils have been functionally divided by many cytologists into the thyrotroph, LH-and FSH-gonadotroph, but the present author followed the dynamic, not static, classification by Yoshimura et al. (1977) , who hypothetically divided the basophils in the adult rats into I-, II-, III-, IV-and V-type, taking into consideration of the continuous, morphological transformation of the cells during the secretory cycle. The definition and cytological properties of the various types of basophils should be referred to the original paper of Yoshimura et al. (1977) .
Materials and Methods
The technique of iv infusion was already described in detail in the preceding paper (Soji, 1978) 
Results
Basophils in the control rats infused with saline No obvious morphological influences of saline infusion upon the basophils are recognized. In the pituitaries of the control rats, the I-type cells are infrequently observed (Fig. 1) . They are small, lean and immature cells with the peripheral arrangement of secretory granules in a row 50-100 nm in diameter. The II-type cells (classical thyrotrophs) show the elongated or polygonal shape (Figs. 1 and 2). Their rough endoplasmic reticulum (RER) is distributed in parallel arrays, but sometimes in dilated form. The Golgi apparatus is not well developed. The secretory granules whose diameter is 100-200 nm are numerous, being intermingled among the cored granules (Fig. 2) . It is uncertain whether or not the secretory granules 100-150 nm in diameter have decreased in number after a saline infusion (Fig. 1) . The II/III-type cells are irregular, polygonal and oval in shape, and characterized by an accumulation of round vesicles of RER at the periphery of the cytoplasm, and by the loss of secretory granules at the center of the cytoplasm of secretory granules 200-250 nm in diameter with or without the distribution of independent round cisternae or vesicles at the periphery of the cytoplasm . The III/IV-type are characterized by the circular arrangement of the Golgi apparatus and round cisternae of RER which are filled homogeneously with fine particles (Fig. 1) . Although the IV-type cells are scarcely found in the young male rats, they are large and round in shape, corresponding to the classical FSH-cells cisternae of RER whose content is low in electron-density. Their secretory granules are 200-250 nm in diameter .
Changes in the basophils after a 1-hr infusion of TRH Secretory granules tend to decrease in number from the II-type-cells more progressively than the control (Figs. 3 and 4) . The secretory granules are not completely deprived of the II-type cells, but remain in a considerable number in some cells (left upper cell in Fig. 3 ). No definite morphological changes are found in the other types of basophils (Fig. 4) . Thus, it is learned that the HI-and III/IV-type cells are not easily degranulated within the limit of one hour infusion.
Changes in the basophils after a 3-hr infusion of TRH Since serum TSH concentration reaches the highest value after a 3-hr infusion (Soji, 1978) , the readily corresponding morphological changes are expected to be shown in this examination.
The main change in the II-type cells is degranulation. Secretory granules tend to be depleted from them (Figs. 5 and 6), but those of low electron density whose diameter is reduced to about 100 nm remain yet considerably in some cells (Fig. 6) . In contrast to the infrequent detection of the II-type cells, the II/III-, III-and III/IV-type cells are encountered frequently at the same degree as in the control (Figs. 5 and 6 ). There are occasionally some II-type cells abundant with the secretory granules of low electron density associated with the cored granules (Fig. 7) . These cells may be identified, in their fine structural property, as the II/III-type cells.
Changes in the basophils after a 24-hr infusion of TRH With the prolongation of duration of infusion of TRH (24-hr), the typical II-type cells containing many secretory granules vanish from the gland, but the III/IVtype cells can be numerously detected (Fig. 8 ). In the III/IV-type cells, round cisternae of RER decrease in number ; the reduced size of RER showing an irregular shape is often intermingled among the scanty round cisternae. Nevertheless, with the gradual reduction in the size and electron density, the secretory granules begin to disperse (Fig. 8) . Being intermingled among the large secretory granules of low electron density (150-200 nm in diameter), there are scattered the electron-dense smallest secretory granules with the diameter of 30-100 nm (Figs. 8 and 9) . Examined under the high magnification, it is observed that some, but not all, secretory granules of low electron-density with the diameter of 150-200 nm lack the limiting membrane. Then, the granules consisting of their fine particles are disintegrated to form an irregularly shaped mass of the particles which may thereafter disperse into the ground matrix (1-4 in Fig. 9 ). Dense granules below 50 nm in diameter are frequently observed (dG in Fig. 9 ). However, the picture of exocytotic extrusion of the secretory granules from the III/IV-type cells is not detected. After degranulation, the Golgi apparatus is of diffuse form and no longer shows the circular arrangement. Changes of the basophils after a 48-hr infusion of TRH In contrast with undetection of the typical II-and III/IV-type cells after a 48-hr infusion, the III/IV/II-type cells or "reversional II -type cells" are numerous after 48hr (Fig.11) .
The last are always irregular, polyhedral, polygonal and stellate in shape.
Their abundant cytoplasm contains many small vesicles of RER, but scanty small secretory granules 50-100nm in diameter.
Under high magnification, the"reversionary II-type cells" represent the large polygonal or stellate shape with the cytoplasmic processes, in which the round cisternae of RER are intermingled with sparse secretory granules 100-150nm in diameter (Fig.12) .
The small independent cisternae are never coalescened. Some"reversionary II-type cells" (II/IV/IItype cells) contain the round small cisternae of RER in the whole cell body. It is noted that intracisternal granules are deposited (Fig.13) . They belong to the thyroidectomy cells which are different, in fine structure, from the castration cells characterized by the dense arrangement of dilated RER anastomosing each other.
A series of demonstrations of Figs.11, 12 and 13 may account for possible transformation of the thyroidectomy cell from the III/IV/II-type cells or"reversionary II-type cells" following a long-term infusion of TRH.
Changes of the basophils after a 72-hr infusion of TRH
The basophils can no longer be identified by their cytological property of the homologous, amorphous fine structure, representing the polygonal, stellate and ellipsoid shape. Both the vesicles and cisternae of RER conspicuously disperse from these hypertrophied basophils. Their nuclei are usually picnotic and irregular in shape (Fig.14) .
Some other basophils become atrophic to be small ellipsoid cells (right bottom, Fig.14) .
Thus, a 72-hr infusion of TRH makes all the basophils stabilized at the stage of"reversionary IItype cells"which seem to be rather dysfunctioning. (Shiino et al., 1973) . Fig.15 ). There were morphological evidences in this study that the secretory granules accumulated in many III/IV-type cells were reduced in diameter to 100-200nm, and eventually lost their limiting membrane with the gradual dispersion into the ground matrix. Their secretory granules, which may be regarded as stable storage carriers of glycoprotein hormone, disassemble to disperse, by losing the granular limiting membrane, into the cytoplasmic ground matrix as the free hormone molecules which will pass through the cytoplasmic membrane. It is not probable that the exocytotic extrusion is only a mechanism of the normal secretion of glycoprotein hormones.
Episodic secretion may be speculated to be carried out at the molecular level under the normal, unstimulated Tougard et al., 1974; Herbert, 1975; Moriarty, 1976 
